Abstract Cervical pregnancies are one of the rarest forms of ectopic gestations.
Introduction
Ectopic pregnancies (EP) are still a major problem, with more than 10,000 cases diagnosed annually in the UK [1] . The incidence of EP ranges between 1 and 2% of all gestations. Cervical pregnancy is one of the rarest ectopic gestations that accounts for <1% of extrauterine pregnancies [2] . Cervical ectopic pregnancies (CEP) are especially feared due to their associated life-threatening transvaginal hemorrhage associated with the high risk of emergency hysterectomy and massive blood transfusions. In the past, hysterectomy was often the only choice available due to extensive and uncontrollable hemorrhage [3] . Nowadays, using high-resolution transvaginal sonography (TVS), the accuracy of the diagnosis of "cervical ectopic pregnancy" has significantly improved. Currently over 90% of EP can be visualized on TVS [4] . This means that EP can be diagnosed in an earlier stage when the woman is still asymptomatic. Therefore, not surgery but conservative medical treatment using methotrexate (MTX) or potassium chloride (KCl) might be the more appropriate treatment modality. Still, there is no treatment of choice; in particular, for the management of more advanced CEP no "gold standard" has been established. We report a case of a nulliparous patient with CEP at 12 and 3/7 weeks gestation. A combination of conservative measures including surgical and medical procedures was successfully implemented. This case report discusses the diagnostic approach and therapeutic options available for the management of CEP in hemodynamically stable patients.
Case report
A 31-year-old nulliparous patient with vaginal bleedings and abdominal pain presented to her gynecologist. The first estimated gestational age was 9 and 5/7 weeks gestation according to the last menstrual period and the diagnosis of threatened abortion was made. The patient was referred for further evaluation and treatment to our institution. On initial TVS the patient was found to have a viable 12 and 3/7 weeks gestation located at the endocervical canal. Her previous medical history was unremarkable, especially without any prior cervicouterine instrumentation or further risk factors for EP [5, 6] . Except for moderate vaginal bleedings neither sterile speculum nor physical examination revealed relevant information. By further TVS an empty uterine cavity with thickened endometrium was diagnosed. Approximately 1 cm from the external os of the cervical canal, an embryo with cardiac activity present and a crown-rump length (CRL) of 64 mm consistent with 12 and 3/7 weeks gestation was depicted (Fig. 1) . The chorion frondosum was located superiorly, just inferior to the internal cervical os. The patient was admitted for observation. The initial β-human chorionic gonadotropin (HCG) level was unknown. Treatment modalities were discussed with the patient. Due to the increase of vaginal bleeding surgical treatment was favored. Therefore, prostaglandin (Gemeprost ® ) was administered as a vaginal suppository for cervical smoothening and then cervical dilatation and curettage was performed. During extraction of the conceptus massive hemorrhage occurred leading to an extensive blood loss of approximately 3 l. Eight units of packed red cells were urgently transfused. Further units of fresh-frozen plasma, packed red cells, and thrombocyte concentrates were administered. Postoperative hematocrit was 20%. Intraoperatively a prostaglandin-filled tamponade was placed into the cervical canal. Further profuse bleedings were controlled by the placement of a blocked Foley catheter into the endocervix. A "counter" tamponade of the rectum was performed to ensure sufficient compression and hemostasis. After 24 h the tamponade was removed and again profuse bleedings occurred from the implantation site in the endocervix. Another tamponade was necessary. In the following days after removal of the tamponade no more bleedings were evident. β-HCG levels dropped from 9,448 on day 4 after curettage to 682 mlU/ml on day 14. The patient was discharged and controlled on an outpatient basis. On day 37 due to constant β-HCG levels (86 mlU/ml) the diagnosis of persistent trophoblastic tissue was made. Systemic MTX was administered (50 mg abs. i.v.). Afterwards β-HCG levels progressively decreased and the further clinical course was uneventful. Overall, the anatomic formation of the dilated cervix was significantly delayed (Figs. 2, 3) . Now, 2 years after therapy for CEP, this patient is pregnant again with an intrauterine singleton gestation.
Discussion CEP is a rare obstetrical complication. CEP carries the considerable risk of maternal mortality or serious morbidity due to severe hemorrhage [7, 8] . In the last decade, the improved accuracy of TVS led to the favorable fact that many cases of CEP are diagnosed preoperatively. It is still a central point in atypical ectopic pregnancies: for their safe therapeutic treatment an early diagnosis in asymptomatic women is necessary! The identification of CEP is mostly based upon a high degree of clinical suspicion confirmed by ultrasound examination [3, 9] . Sonographic findings include an empty uterus and a gestation filling the cervical canal ( Fig. 1) [3] . The differential diagnosis of CEP is a prior intrauterine gestational sac in the process of being expelled from the uterine cavity. The main difference between these clinical situations is that in CEP the internal os of the cervical canal is closed, whereas in cervical Fig. 1 Cervical ectopic pregnancy (TVS, 12 and 3/7 weeks gestation). Black arrows indicate the uterine corpus abortion it is dilated. If any doubt remains, magnetic resonance imaging is recommended [10] .
The essential early diagnosis of CEP allows for careful planning of more conservative procedures in those patients who desire preservation of childbearing capacity [11] . For conservation of the uterus various therapeutic options are described including surgical ligation of blood vessels or artery embolization [9, [12] [13] [14] , use of a Foley catheter to tamponade the endocervix after dilatation and curettage [13, 15, 16] , cervical cerclage [15, 17] , and medical management with cytotoxic agents [11, 14, [18] [19] [20] [21] [22] . A review of the literature shows, although mainly consisting of case reports, that the present treatment standard in asymptomatic CEP is MTX combined with intra-amniotic Fig. 2 Dilated cervical canal on day 15 after conservative surgery for CEP (TVS) Fig. 3 Delayed anatomic formation of the still slightly dilated cervix on day 90 after conservative surgery for CEP (TVS) feticide in the case of a viable pregnancy [23, 24] . Controversy remains about the criteria for a safe and successful medical or, on the other hand, surgical treatment. Many attempts are described to determine special risk factors predictive of the success rate of an either conservative or surgical procedure. The clinical conditions for the conservative medical approach were recently outlined in a noteworthy report by Ushakov et al. [23] .
Risk factors for unsuccessful conservative medical management have been identified [25] [26] [27] . First, a serum β-HCG level of more than 10,000 mlU/ml and cardiac activity were found to be associated with higher treatment failure of MTX [25] . Second, Hung et al. have added two more prognostic factors indicating an elevated risk of treatment failure of MTX: ≥9 weeks gestation and CRL >10 mm [26, 27] . On the other hand, a review of the current literature reveals that there are some cases of advanced CEP with poor prognostic factors but an excellent clinical outcome after conservative medical treatment [9, 11, 22, 28, 29] .
This patient was symptomatic presenting with lower abdominal pain and moderate vaginal bleedings. The prognostic factors for successful medical treatment were unfavorable. Therefore, we elected to perform a conservative surgical procedure. The conservative surgical intervention using dilatation and curettage of the cervix led to significant vaginal bleedings. The availability and urgent use of massive blood transfusions was life-saving. Even though the childbearing capacity of this patient could be preserved, uncertainty remained about whether a more conservative primary medical management would have been more secure for the patient. In agreement with Mitra et al., we believe that also viable CEP of more than 10 weeks gestation can be treated successfully with medical therapy [11] . Moreover, in fetuses with cardiac activity it seems that intra-amniotic and/or intrafetal injection of MTX or KCl is usually necessary to reliably stop fetal cardiac activity and induce pregnancy resorption. Still, the most effective administration route of cytotoxic agents remains unclear. Frates et al. described the use of intrafetal or intra-amniotic KCl as a single agent in early CEP [9] . We agree with Hidalgo et al. that one weakness of MTX treatment is the inability to predict the occurrence of massive bleedings [27] .
Generally, the need for primary surgical treatment in CEP increases with advancing gestational age [7, 8, 11, 30] . In this clinical situation significant and life-threatening vaginal hemorrhage remains the major concern. For the safe clinical management of advanced CEP some points must be outlined: in asymptomatic patients presenting with CEP primary conservative medical management using MTX or KCl is always a possible treatment option. At any time when treating a patient with CEP, a considerable amount of packed red blood cells must be held in reserve. Furthermore, local or systemic measures ensuring hemostasis such as cervical tamponade or blockade using a Foley catheter, percutaneous embolization of pelvic vessels, or surgical ligation of cervical branches of uterine arteries must be available immediately. Urgent laparotomy must be possible at any time.
In summary, there are no guidelines available for clinicians. Therefore, each case of CEP must be managed individually taking the presented management modalities carefully into account.
